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Abstract
The aim of this research is to establish relationships between development levels of operational system elements
(classification, seriation, conservation principle understanding and the decentration ability) and the concrete-operational 
thinking fledging period in Russian and Chinese preschoolers. Children from different countries have been found to equal
each other in terms of developing classification, seriation, conservation and decentration; there are no statistically significant 
differences in the configurations of operational system elements between preschoolers from different cultural and social 
backgrounds (Russia, China). This proves that the spontaneous processes of formation and development of the logical 
thinking operational system are universal in character.
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1. Introduction
Study of the functioning of internal consistent cognitive systems patterns, including individual logical 
operations systems, is inextricably linked to the issue of the universality of its spontaneous formation and 
development processes in different socio-cultural contexts. According to Piaget, [1], [2] the sequence of elements 
formation of the logical thinking operational system is universal, i.e. it is the same for all subjects, regardless of 
social, cultural, economic and other aspects of their life. It is determined by the functioning mechanisms of the 
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system as a whole and by internal consistent patterns of its development. Comparative results of logical thinking
studies of children living in different countries, different social conditions within a country or even a single 
settlement show differences in logical structures development [3], [4], [5], [6], [7], [8], etc. The question about
the nature of these differences remains controversial. Some authors believe that these differences are associated 
only with the speed of logical operations acquisition by children, without affecting the universal content of such 
operations and sequence of their appearance in a child's thinking system. Others emphasize the importance of the 
social environment and social interactions processes in the development of the content (and structure) of a
subject’s logical thinking [9], [10], [11], [12], [13], [14], [15], etc. Thus, the question of the impact of cross-
cultural differences on spontaneous processes of the logical thinking structures formation and development is 
unclear.
2. Researcha
2.1. Research goal 
The goal is to ascertain the degree of interdependencies between the development levels of a subject’s 
operational system elements such as the decentration ability, classification, seriation, logical operations and 
conservation principle understanding in pre-school children in Russia and China. 
If there are significant differences in the configuration of the above elements within the operational system 
and in the general multi-stage development of these elements between representatives of different cultures, then it 
could be interpreted as a lack of internal patterns in logical operation system development. If the degree of the 
relationship between the elements within a cognitive system and the general trend of their formation do not differ 
qualitatively, therefore, there are certain internal patterns of the elements organization within the system itself, 
which can be explored further.
2.2. Participants and procedure
The subjects involved 80 children (N= 80) from Russia and China (3.11- 6.5 years) attending pre-school 
institutions in Moscow (Russia) (n1 = 40) and in Henan (China) (n2= 40).
Procedure. Each of the 80 subjects was individually diagnosed in a specially designated room. The 
diagnostics of each child usually took 20-35 minutes. The kids in class solved tasks first on decentration,
classification, seriation, and, finally, their understanding of the conservation principle.
The operational system elements development level of each child was determined on the basis of the 
diagnostic data obtained.
The following data statistical evaluation was carried out further: 1) to compare the quantitative and percentage 
ratio of Russian and Chinese children with the same development level in each of the operational system 
elements ; 2) to assess the statistical significance of  differences in the development levels of the operational 
system elements between Russian and Chinese samples; 3) to study the degree of correlations between the 
operational system elements within each group of the subjects (Russian and Chinese).     
a The research was carried out by the present author and under her supervision in collaboration with G. Lui (China) within her degree 
work.
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2.3. Methods
The diagnostic tools developed within the framework of the Piaget concept were used to diagnose the 
development levels of classification, seriation, logical operations and conservation principle understanding [1], 
[2],[16]. Techniques by Piaget[2], [17] and Hughes [18] were used to diagnose the decentration ability
development level.
The statistical data was processed using the SPSS statistical software package 17.0 and included descriptive 
statistics, the Mann-Whitney U test for independent samples and Spearman’s rank correlation coefficients (ȡ).
2.4. Results
The diagnostic results of the decentration ability (measured by using the techniques by Hughes and Piaget), 
classification, seriation, conservation principle understanding development levels in the Chinese and Russian 
subjects were summarized and are presented in Table 1. As can be seen from Table 1, the results are very similar, 
and in some respects are almost identical. 
Table1. Frequency and percentage of Russian and Chinese children with the same development level of each of the 
operational system elements (N = 80; n1 = 40; n2=40)
Operational 
system elements
Stage of 
development
Country
Russia China Russia China Russia China
Frequency Frequency
%
columnwise
%
columnwise
%
rowwise
%
rowwise
Decentration 
Hughes_1 
- 1 2 2.5% 5.0% 33.3% 66.7%
+ 39 38 97.5% 95.0% 50.6% 49.4%
Decentration 
Hughes_2
- 4 4 10.0% 10.0% 50.0% 50.0%
+ 36 36 90.0% 90.0% 50.0% 50.0%
Decentration 
Hughes
I 1 2 2.5% 5.0% 33.3% 66.7%
II 3 2 7.5% 5.0% 60.0% 40.0%
III 36 36 90.0% 90.0% 50.0% 50.0%
Decentration
Piaget
I 18 15 45.0% 37.5% 54.5% 45.5%
II 19 22 47.5% 55.0% 46.3% 53.7%
III 3 3 7.5% 7.5% 50.0% 50.0%
Classification I 3 2 7.5% 5.0% 60.0% 40.0%
II 25 28 62.5% 70.0% 47.2% 52.8%
III 12 10 30.0% 25.0% 54.5% 45.5%
Seriation I 5 6 12.5% 15.0% 45.5% 54.5%
II 17 23 42.5% 57.5% 42.5% 57.5%
III 18 11 45.0% 27.5% 62.1% 37.9%
Conservation I 5 4 12.5% 10.0% 55.6% 44.4%
II 24 22 60.0% 55.0% 52.2% 47.8%
III 11 14 27.5% 35.0% 44.0% 56.0%
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Notes. Here "+", "-", respectively, show valid and invalid responses to diagnostic questions according to Hughes’ methods in case of 
situations with one and two policemen.    
Roman numerals such as I, II, III show the decentration ability, classification, seriation logical operations and conservation principle 
understanding development levels: (I) unformed; (II) partially formed; (III) fully formed. 
Arabic numerals - quantity and percentage of Russian and Chinese children with a certain development level of one of operational system 
elements in relation to the total number of children in the subsample (n = 40) (% columnwise) and in relation to the number of children with
the same development level of other operational system elements (% rowwise).
Statistical data evaluation showed that the Russian and Chinese subjects do not differ significantly (do not 
surpass one another) according to the indicators of the comparable operational system elements (Mann-Whitney 
U test, p > 0.01) (Table 2).
Table 2.Statistical significant differences between Russian and Chinese samples according to the operational system 
development level (N = 80; n1 = 40; n2 = 40)
Decentration 
Hughes_1 
policeman
Decentration 
Hughes_2
policemen
Decentration 
Hughes
Decentration 
Piaget
Classification Seriation Conservation
Asymp. Sig. 
(2-tailed) ,559 1,000 ,970 ,549 ,790 ,157 ,465
To identify the patterns of operational systems functioning as an integrated structure it is important, however, 
to take into account not only development level of its certain elements, but also to compare the operational 
system elements development levels with one another. The results of our special studies showed that the Piaget 
decentration ability diagnostic technique, compared to the Hughes diagnostic methodology, is a more precise tool 
for differentiating the analyzed parameter as a part of a subject’s operational system. Therefore, when analyzing 
data you should consider Piaget decentration indicators [19].To study correlations between subjects' operational 
system elements within each group (Russian and Chinese) Spearman’s correlation rank coefficient ȡ was used. 
Four variables were compared pairwise: Piaget decentration, classification, seriation, conservation. Significant 
positive correlation between the development levels of the operational system elements studied within the 
Russian and Chinese samples were identified statistically (p < 0.01;p < 0.05) (table 3).
Table 3. Correlation ratios between operational system elements in the Russian and Chinese children (ȡ Spearman; N = 
80; n1 = 40; n2 = 40)
Country Decentration
Piaget
Classification Seriation Conservation
Decentration Piaget Russia 1,000 ,504** ,545** ,677**
China 1,000 ,434** ,489** ,598**
Classification Russia ,504** 1,000 ,420** ,323*
China ,434** 1,000 ,406** ,613**
Seriation Russia ,545** ,420** 1,000 ,432**
China ,489** ,406** 1,000 ,464**
Conservation Russia ,677** ,323* ,432** 1,000
China ,598** ,613** ,464** 1,000
** Correlation is significant at 0.01 level (2- tailed).
* Correlation is significant at 0.05 level (2- tailed).
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3. Conclusion
The study of interdependencies between the development levels of a subject’s operational system elements 
such as the decentration ability, classification, seriation logical operations and conservation principle 
understanding in pre-school children from Russia and China revealed universality of spontaneous formation and 
development processes in the logical thinking operational system. This demonstrates that there exist internal 
consistent patterns of the organization and development of the elements within the logical operation system as a 
whole during the transition from the pre-operational level of development to the concrete-operational one:
1. Specified that test subjects from Russia and China did not surpass each other on development indicators of 
decentration ability (measured by using the Hughes and Piaget techniques), logical operations of classification, 
seriation and conservation principle understanding.
2. Specified that a subject's operational system elements function and develop interdependently in Russian and 
Chinese preschoolers: a rise in the development level of one of the elements is accompanied by increased levels 
of other elements. Thus, the Piaget provisions that there are interdependences between a subject's internal 
operational system elements, received statistical justification in both subsamples of the subjects.
3. Specified absence of statistically significant differences in the configurations of operational system 
elements during transition from the pre-operational level of thinking development to concrete-operational level
between  preschool children from different cultural and social backgrounds (Russia, China).
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